DYNAMICAL LA WS AND PRINCIPLES.
is neutral, stable, or unstable, in any case. If there is just as m potential energy stored up as there is work performed by the applied; internal forces in any possible displacement, the equilibrium is neul but not unless. If in every passible infinitely small displaces from a position of equilibrium there is more potential energy stc up than work done, the equilibrium is thoroughly stable, and unless. Km any or in every infinitely small displacement ftov position, of equilibrium there is more work done than energy stc up, the equilibrium is unstable. It follows that if the system is fluenced only by internal forces, or if the applied forces follow law of doing always the same amount of work upon the system p ing from one configuration to another by all possible paths, the wl potential energy must be constant, in all positions, for neutral eq brium; inu.st be a minimum fur positions of thoroughly stable eq1 bmuu; must be either a maximum for all displacements, or a rnaxui' for some displacements und a minimum for others, when then unstable equilibrium
258. We have seen that, according to D'Alernbert's principle: explained above (§ 230), forces art ing1 on the different points < material system, and their reactions against the accelerations wl they actually experience in any case of motion, are in equilibr with one another. Hence in any actual case of motion, nut onl the actual work done by the forces equal to the kinetic energy ] duec'd in any infinitely small tune, in virtue of the actual acrelcrutii but so also is the work which would be done by the forces, in infinitely small time, if the velocities of the points constituting system were at any instant changed to any jvos.sible infinitely si velocities, and the accelerations unchanged, This .statement, w put into the concise language of mathematical analysis, cottstiU JLigrange's application of tht? 'principle of virtual velocities' to jires!) tlie conditions of I )'AU>mbertls equilibrium between the foi acting, and the iess:,t;m< \~:< of the masses to acceleration. It c preheat!:;, a:; we have :,cen, every possible condition of every cas> motion, The 'equation', of motion* m any particular ca.se lire Lagrange has shown, deduced from it with great case
250. When two bodies, in relative motion, conic into font pressure begins to act between them to prevent any parts of tl from jointly occupying the : aine space. This force cuimm-nces fi nothing at the lir-.t point of c ollision, and gradually wcrrascfc jnrr i of area on a gradually mcu-.r.mg surface of contact. If, as is itlv, the ease in nature, cadi body jiov.rsscs some degree of elaslinty, i if they are nut kept together ;ifn-t the unjat t by tohr.Moti, or by s< artificial appliance, the mutual pressure between them will reae maximum, will begin to dumni'.h, ami tn the cud will eouir to uoth by gradually dmnwJnng m iiinotmt per unit of area on a gradu diminishing MUJ.KT »»( cunt.u t. The whole process would ore not greatly inure or less than an hour if the bodies were of N dimensions as the earth, miU such degrees of rigidity us copper, j,t